The effect of bupivacaine and morphine in a coculture model of diarthrodial joints.
To perform a controlled laboratory study to evaluate the effect of bupivacaine and morphine on chondrocytes and synovium in a coculture model of diarthrodial joints. A proven coculture model that allows for the assessment of cartilage and synovium exists. The model allows for simulation of the diarthrodial joint in both health and disease by using culture media with or without the addition of interleukin-1. Effects of the presence of bupivacaine and morphine were evaluated by measuring media concentration of glycosamino glycans (GAG), nitric oxide (NO), and prostaglandin E(2) (PGE(2)), and tissue concentration of GAG, water, and collagen. Cell viability was determined through the use of confocal microscopy on days 1 and 2. Cell viability 2 days after exposure to 0.5% bupivacaine was significantly less in the presence of bupivacaine than in the other groups, nearing a 100% decrease in viability. There was little effect of bupivacaine on cartilage water content or the tissue concentration of GAG and collagen. Morphine and bupivacaine both inhibited the expected rise in NO and PGE(2) when interleukin-1 was added to the media. Continuous 0.5% bupivacaine exposure has a clear detrimental effect on chondrocytes in this in vitro study. Both bupivacaine and morphine appear to have anti-inflammatory effects. Continuous morphine exposure does not cause gross chondrotoxicity in vitro and presents itself as a potential alternative intra-articular analgesic. Intra-articular bupivacaine infusion is an effective analgesic strategy and is frequently used in both office and outpatient surgical settings. This study provides evidence that the continued usage of postoperative bupivacaine continuous infusion pumps may have a detrimental effect on chondrocytes. Morphine has been shown to be an effective intra-articular analgesic, and its anti-inflammatory role seen in this study makes it a potential alternative to bupivacaine.